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ENIERITc'S PROFESSOR OF -MEDICINE, UNIVERISITY OF VIENNA.

THE k;ilidl inivitation to address this distinguioslled assenliilv
I deemii a v-ery- gr-eat lhonour. It w-as -unexpected, and at
fit-st I even felt a little sur-prised, lhavinig beeni in close
relationislhip nieitlher with Bil-mingham iol witli tle General
Ho0spital and its plhysicianis. But onie Ilaine appeared in
ycur letter w-hich gave a key' to why this gi-eat lloiiour

ii,llt have beeni bestowed upon me. The niamiie of the (his-
coverer of tile w-oiderful qualities of the foxglove, Williamii
Witllelrillgi, doubled the honlour of the invi'itation, the
pleasure of acceptinig it, anid, at the same tiime, gave miie
an) imlIelative aiid elcomiie hinit as to the iaoost suiitable
subject to offer for my lecture.
Digitalis is onie of tile most fanmouls drugi,>s iii o0111 pllalra-

colloeia; it illterests the profession p)rofollllly, even imlo-e
thlani maiis- of tlhe miiost modernii forml.s of treatnienmt.
Aiticles of every size anid in ever y tonigule, written for'
practical use, or of a miore or less purely scientific chlaracter,
fill tIle medical weeklies anid the big archiv-es all over thle
w-orld. Wlen by suiperficial juidges, sometimles even among
medical miieni, di-ng treatmzenit an d initel-lull mi-.edicilne are
estilllated as of no real valtie, often to be stllu)i(l an-d
danaerous, the effects of digitalis ti-eatment sllpply liS w\ith
the illost imiipressive and convinvcing argumenits to silence
the ignioraiilt. Administered at the i-ight liloimienit, ill tile
righlt case, anld in adequate forimi, it mnay wi-o0k little slhoit
of a mir-acle. Not only the commiliencing youlln doctoi, but
also tile older and expe-rienced phllysiclan, is surpr ised by-
its c-olltliued success.

Those wlio organized this ml-eetiiig approved my wish to
speak exclusively oni the practical problemiis of digitalis,
aimd ilot ol the niumerous explerilnenltal investigations of
its actioni oi lheart muscle and vessels. I lhave good adii
souild reasonis for this restrictioni. Witll hlis glow-ilng exile-
rienice the older phlysicialn lear ns by anid b'V lo10- m..Iuch
illdividitial treatment is lnecessary ill nenily e-evey case.

Witlleillg let ith the same experienice, developing hiis
methods only iii the cour.se of nmany- -ears. " Scienitific

ev-idencee(and i-easoilinig, ofteni only superficially ac-eii-ate,
caillot yet be accoulted the fiiial ar-tguei-t foi- or agaillst
tile adminiistratioll of digitalis ill a special case. Tue dose
and formii of treatmeent lhave to be determiniedI by tile real
benefit the patien-t derives from it. WI'lat Ilellps the illdi-
viduial patielit most is to be taken as the best tr-eatmiienit
for him, whletller it be possible or niot to allnl-se its actioll
in everyv detail. It is the old quiestioni of tile abstiract
science of hlledlicinie on tile onie side, and tile l)plctical art
of healing oii tile other-or, in milore popular formli, of the
old sayiing about the pudding and its proof.

I will niow try to ansuer some of the Iliote inl)ortant
questiolns colicerniilg digitalis treatment. I do iiot iii any
w-ay intenid to put my words before von as finial aru,nu.ents.
I perso-ally do not regard them as suclh; illi views were
borni and grew up at the bedsicie, and are still develop)ing.
Eveiy- day brings new facts, and fronl these ever-growing
p)ersolall exp eriences I will ti-V to tell sollmethingi, plei llaps
ilnterestitng, to my medical listeilers.

INDICATIO-N.
Digitalis is illdicated in all cases of heart failtire-that

is, iilsllfficient functioninig of time Ilealt is the cause
of the pathological conditioni. This holds good ilresp)ecti-e
of tIle cause of the lheait failute itself. Oni thiese two
poinits I fully agtee with Eggleston's collnlllsion,s. I exelln
used part of this author's w-ords. It miust be realized,

howesel, that thlese conclusions aie *very far f 1o0ii beiiig
gene all1y- accepted. In all counitries I kiiow, and(i inlthe

Dei-ered illconnexion Witil thle celebration, on Deceminbet lOtlh, 1929
the 150tl anniversary opening- the Gcneral Hospital'

Birmingoham.

rTHE BRITICR 181

L A:DICA..J - RS-- 10 1-

majority of textbools, imipuortant exceptions ale still
brouglht forward. In a rtorial lbypertension, aoi-tic valvula r
disease and(I aortitis, a,ls *-clI as in casces witih a marked slox
pulse, ther e is a strong belief that digitalis should nev-er
he given-a belief highfly detriimeital to thle patieiit.
Nearly tw-eint y-ears ago I hiad the lhoniouir of speaking

to the British Medical Association at its mneeting in London
on tlile suibject of digitalis.2 The lpurpose vas to establish
a )arallel between experimental anid cliniical eviden-ce of its
aetion oni the heart. Mv final words were at that tim-e,

(ive digitali.s a fair trial iii ever-y case ; and " if eve1
I sshould acquire a ieepiitatioli for treatinig heart patienits
with sIueccss it will be froml giving digitalis in cases whlereo
authorities anid textbook.s for bid it." After my sometimes
even dranmatic experiences dIIinig the ts-o last decades
I amii still, and(I evell nmore stronlgly, of tile sallme opiniioni.

DO0SAGE.

Thte difficulties of exact and correet dosag,e of digitalis
ar e w-ell klnoWn an1ed greatly lrimented by nearly every-
aufthlor. Com.Aplaints about th!e lack of kilnow-ledge of the
exact conitenit of active substance in ouir digitalis druigs are
abutnidanit, especially so in the hundrill-eds of l)aml)lllet.s alout
new- anl(l ever-better preparations of digitalis tlhrown-l onl
the nnarket. Ever-y ii ew p)roduct is recoinim2ended as givillvn
the best opportunity for exact dosage, wilich is looke(l ulon
as the oine anti principal condition for corri ect tr eatmetit.
I niever felt this lack of knowledge as a i-eal difficulty,-but
daily ob-seirxationi is absolutely essential in every case to
deci(de lhow muclh slhould be giVell, and hlow long the treat-
mlenit slhouild be conitinuiied. The most perfect dosage

instructionis will iiot absolv e us frolml this impelrativIe
comiimanid and from otur ser-iotis respolnsibility. I do not
in tlhe least despise or deny the great valuie of exact work
at the bedside, and lac.\- of exact kniowledge of the active
value of a special digitalis dr-ug nieed iever hamper us i

decidincg betweeni larwer or smaller doses.
Followhing the old custoimi I hiav-e maade use of laige,

mediumni, anid smiall(doses, a distinction w1iCi needs 11o
special explaniation1 anld is easily, follow0-ed at the bedsidle.
The onl -eqtiiremiient is to adopt a certaini unit of activity
w-hich m1iav be the basis of our1 dosage. For suich a 111nit it
seemi1s easier to select smiall does, whliich can be given sinigly
or mnultiplied to any. exten1t, i1athle tlhan1 to adopt larger
doses to be (livi(led inito smi1.aller portioins.
What qutantity of wii1-i(h digitalis l)1eparation sh0ould be

cho1seni as a unit?

THE BEST FORMI I\ wi-HICH DIGITALIS SHOULD BE
GIVEN.

As m1iainy chem-iiical factories exist, so ianny differen1t
prel)aratiots of digitalis aie producedi, uinder m;ost pronliS-
iing names anid with the strongest recommendations. By
this ever-increasing number of p)rodults anid naimes our
clhoice becomes iimore (ifficuilt every (lav, and a reallv
lanigerouis state of affairs results. Digitalis tieatmenit is

onie of the m11ost imiiportanit anid serious duties of the general
plhlysician; it demiianids a great deal of skill, power of observa-
tioIn, keeni interest, anld experienice. A long life is too short
to learni eniouglh abotut this w-oniderfuil (illg. To miiake use
of all those prepar'ations w-ould complicate fuirtlher ourt;
already niumiiierous difficuilties, anid would necessitate as m1any
subdivisions of experienice as tlhere are (iffeient plepara-
tions.' It is for this reasoni that I hav-e beeni led to reslrict
as far as p)ossible thee niumiiber of preparations given ; as a

matter of fact tlieie is, at the endy, only onie form wi-itlh
whiclh I lhave beconme really familiar. It is thie standardized
(or titr-ated) pow-der of dr ied leaves, obtainied as far as
possible froimi the sanme eliable souri ce. Experience has
driveni mne back to the leaves every tinme I had been
led astray alnd malde ,egutlar use of an;yother preparation.
As to tile unit required, a simple logical arguiment helped
me. All m1oderni digitalis derivatives are, or are said to be,
stanidardized to olie deciginamof the powdered leaves; theni
wh1y shoutild I not take this quantity of lea-es itself as
my ûnit ?
It may be that even the standardized leaves are variable

in their comuposition; nevertlheless they la-v be looked uponi
as,containinig all the active stubstaices w-ith whiclh Nature
enidowed this exceptionally imNpdO.ait planit. On the otller
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hianid1, most digitalis prepar.ationis coiitaini oilvy part of tLe
substances. As a miiatter of factt, this can; be used to
advantage. A long tinme. ago I had miiany pleasanit and
interesting discussionis with your lamuented pharmacologist
Arthur Cushiny, pehliaps the very best connoisseur of
digitalis, as to whletlher it migclt be feasible to separate
thle diffeelrt active substances of digitalis anid to put tlle
together again in variouis combilnation-s. This w-ould mliake
it, possible to avoid such factor s as were unidesirable in
cer taini cases for inistance, the vaguis inifluence causilng
slow pulse or disturbance of coniduc-tivity, the constr'ictor
influtenice in high blood l)ressure, and so on. But this plani
has not -et nmaterialized, and it seems very impr-obable
that it will be established in the near future. Even so,
it would prove extremnely difficult to select those cases
in wh-icll such special combiniations slhould be used. At
present I believe it to be better tactics to give digitalis
w-itlh full active powver anid to combinie it withi such sub-
stanices as miiay coulntelract un(desirable influences. I shall
lhave to deal with suchi adjuvants a little later. Tlherefore
in the present state of know-ledge I pirefer to use the
original foxglcve in tlhe form of titrated powdered leaves
as my basis for digitalis treatment,antd to adminiister
special pu eparationis for genier.ally recognized special
puirposes olnly.
Such a special purpose is the immiiediate effect required

in an emergency; lhere subcutanieous anid initiavenious inijec-
tions of certain digitalis derivatives are of the eatest
muse. This form of treatment, iniitiated by Albeit Fraenikel,
lhas in the course of time developed greatly, anid is nlow a
valuable and genlerally accelpted miieanis for treatmenit, not
onlv in urgenit cases, buit also whliere the stonmach absollutely
refiuses to retaini the drug, or where the oniflow of the blood
to the lheart is slowed so miiuclh by abdominial stasis t1at the
effect of administrationi by the mioutlh is too greatly delayed
anid diminished.
Not onily are digitalis deriivatives used for intravenolus

inijectionis; the pule active substances of strophantlius-
stroph1antliinie anid ouabain h-]avae com11e inito use. This
form of treatment is impossible itlhoi!t a most exact
dlosage. Its effects ale inistanitanieous, wiichml akes siuchi
exactness possible.

Rectal admiinistration in tlhe formi of microclystcrs, or

in suppl)ositolries, is very helpful in the samiie categ,ory of
cases w here oral administration is impossible.

ADJUVANTS IN DIGITAILIS TSFATMFXNT.
I have previously m1ienitionied thle coinbination %i;ithi

(digitalis of suclh active sul stanices as misJit altei the actioni
of digitalis in soumae directioin. Onie suchli adjuvanit is atio-
)ine, w-hicll minay, be exlected to lesseni the stimulating

influence oni the vagus one of the niost lpoxwerful functions
of the foxglove. It is inidicated, or is at least rational,
ill cases of miiarked br advcar dia of differ ent om-rimns, and
i-lhere distur bance of coniductivity is present om is to be
feared. It should be giveni under careful observation , anid
should niot be lptslhed oni theor etical reasoiiimig onlly.
Caffeine may also be namede in this connexion, in so far
as it may lhelp in comiibating fur tlher increase of brady-
cardia.

Diuretics lhave a greatly appl)eciated valuie in digitalis
treatment. Caffeinie and tile various formlis of tlheobrominie
menider inivaluable services. Amiionig the most active of these
substanices euphyllini, in suppositories or intravenouisly
inijected, is niow generally used in German-speaking
coun-tries, and with inicreasinig success.

The n1ew valuable m6rcury lprel)aratiolns novas:-urol and
salyrgan lhave beenl initroduced by Paul Saxl, one of the

assistants at the First Medical Clinlic in Vienna. Careful
use of these injections at the right momlent anid in the

proper dosage constitutes perhal)s the greatest recent pro-
gress in the treatnient of lheart patients. Tlle resulting
(lepletion of the body relieves tIme overfilled circulation,
lessenis the circulatory resistance, anid frees tIme heart anid
kidnieys from a great part of thleir task, so that it smooths
thle way for better action by tImefoxIlove.

Diet, of coulse, is an inidispeiisable adjuvanit in drop,sical
cases; it is so x-ell known that I will niot dwm-ell upon thmis
Blibject.

AT THE BEDSIDE. [ TIlE BTRTISHM11IDUCAL Jour.-NAL

Venesection is genieirally accepted as onie of the ml1osit
beneficial factors in plethoric arterial hyperten-sioni and
in extremie sta.sis of the lungs or liver. It is importanit
to u-itlidraw- blood immediately before the beginni-inig of
dig,italis treatmiient; this ofteni permiiits the iise of large
doses of digitalis whi-ls might seemii danigerous otherwi.te.
lMultiple tappli,g of the drlopsical limbs may have the samiie
effect, and(i in long-staiidinig cases may be the only mieains
left of fieceingi, the body of its burdeen. Nevertlheless, it is
doubtless a great advanitage that the above-mentionied
noovasulrol and salyr-all. miake it possible to avoid venesec-
tioii and(I tapping in. mrost cascs.

Adju rants R?egqnating thc heart Rhyth ni.-
From the very beginnlinig of the studies oni cardiac

arir -thia, lucil over thirty years ago openied a niew
clhapter of cardiology, James Mackenzie and I conitenided
thlat most Trrhvythmlimas were n-ot signis of heart failure, as
hald Leei geneierally believed up to that time. Oni the
conitr'arly, by disturbing the pumpinig mechaniismii of the
heart, they miust be loolked upon as a most serious cause
of insufficient lheart function and consequent circulatory
trouble. This now gener ally acknowledged, but not yet
Consequently applied opinion, made me feel the urgenit need
for formlis of treatment which would abolish irregular ities
anid restore the niormllal mechanism of the heart. At a loss
for tlheoretical and experimiental suggestions, I lhad to trty
what sort of (Idrugs miiighlt help. Digitalis itself, w-hiiel
in large doses may be the cause of regular extra-systoles,
mav in very smlall doses abolish this plheniomenoln anid be
very helpfull in comabting auricular fibrillationi. -ihe

n;ervinies," bronidles, valerian, camphor, and other sekda-
tives, gave unsatisfactory or only temiporary results.

Stryclhninie, from oldeen tim--es given in your counltir- for
routine heart treatment, was nmy first success. A good
frienid of miinie, niot yet 50 Years of age, dyilng slowly fiom
aor tic incomrpetenice, never complaining but having a
terri ific Corrigan pulse, felt extremi-ely miserable as -soon
as the periods of extra-svstolic beats occurred. He suff-ered-
badly unider the gigantic " post-compensatory " pldse
waves, and one (lav tokl me ver-v clearly that as an 1(1

frienid anid a lprofessor of medicine I ought to be aslhamiied
of niot beinig able to free hiim from this uinbearable tiotide.
Tlhus stimulated to furitlher experiments, I tried stryclnilne
also; ,two milligranms a day at once abolished the extr a-
systoles, and every timie hiis arrlhythlmnia eturn1led the
dig, proved faithfully effective to the end. After this
trully experimental ev+idlence I have been givinig stryclnilne
ill hundreds of cases. It helps, but not always sufficieniti,
anid seemiis to lose its inifluenice after a certain lanse -(f
time. Later, after becominig aware of the mar-vellous action
of quininle, I pirescribed strychnline in combiniation with
this drrug, anld with immille(liate and lasting success; it is
still my favouirite combiniation in cases of extra-systolic
irregularities wNithout mllar'ked heart failure.

Quinine. is the greatest reguilator of the arrhythliaiis of
extra-s-y.stolic character, including auricular fibrillation,
thiought in. many cases quinlidinie lhas a stroniger action.
It is unnecessary to dwell upoon quinine thierapy,3 Wilich has
fouind its w a all over the world, and I mav limit nmyself
now t( the comilbiniation of quininie and digitalis.
This comibiniationl seems to be a very old one-at least,

it was very- popular in tIme second half of the last century,
auidI quiniiie had a reputation as a heart drug little short of

tihe foxglove,4 huit I did not know thiis. During my searchl
for heart-regulating drugs. I carefully excludedl quinine
from my-iv effoits, lhavinig seen from the experimiental w-ork
of Stokvis and of Sanitessoni that it is a heart-paralysing
poison. On asking a w-ell-kniowni older clinician why under
suchll conditions lhe treated his lheart patients with digitalis
pTis quininie, lhe said, " Because my patients an(d my-self
are, in the lonig iunn, equally satisfied by this combination."
Thlat this seemingly unwise saying contained a great deal of
wisdonm I ealized the momnent a patient told me, and
demiionistrated, that lhe .wNas able- to stop his paroxy-smal
auricular fibr illation with the help of one gram of quilnine.
Since that time I have prescriibed the coombination- of
quinine and digitalis in the great majority of my healrt
cases, not only where arlhythmia is present, buit also where

larc,e doses of digitalis seemed urgently neede(d and -where
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concomitant disturbance made quinine desirable. Shortly
after the war, when quiniiDdine treatment for abolishing
anll i(ctlar- fibrillation became known amiionig thie lEnglish-
speaking lprofession, it was said, but on thleoretical argil-
meiits onily, that this combination nust be avoided. As far
as msy in-for mation goes, this niot justified opiniioin i.> 11ow
generally abandoned.

Fasoniotor Adj *rants.
Va.onimotoir dr-ugs are desirable in hbpotonic cases for

inctreasing the tone of widened peripbeian vessels, anid con-

VClseiv iii h,ypertonic heart cases to counteract tlle v-aso-
tOlliC' lieflnleice of digitalis. The vaso-constrictor strvclhninie
.eemis indicated in the first inistance, anid apparently fulfils
this task to a certain extent. The seconid indicationi is of
far greatar importance, especially wXheln we take into
account that high blood pressureilhas been- a very strong
conitri-aindicationi against digitalis. In this conllexioll it
would be initerestingf to know whether Witlherinig's cases,
ill which), a.s lie phrased it, " the fibre is tenise," are comii-
parable w6ith our patients witlh arteiial hypertension of
to-day. The two adjuvants that had the best effec-t in my

lhanids anre 1)aipaverine and quininie, mostly giv en togetlher.
Botlh lhave a marked dilator action oni the perilpheral
circulation. In the case of quinine, vaso-dilatation and
fall of blood pressure are a regular evenit after intravenous
inijectioni, as w-ell as in the treatment of malaria and in
attacks of paroxysmal tachyicardia, in i-Iwhichl it nlearly
always stops the paroxysm inistantaneously. Tlherefore it
is quiite rieasonable to add these tw-o suibstances to ouir
digitalis doses in all cases where a conlstirictinlg action of
digitalis oii the arteries should, be avoided. The w-oniderful
vaso-dilator action of the nitrites is of suclh short duirationi
that it is not very helpful in chronic treatment. Theo-
bromine slhould not be omitted from ouir list; it is given
alterinately with digitalis with fairly good success.
The practical issue of what I hav-e been relating here

ver-y superficially is that I make a reguilar -use of the
quinine-digitalis combination, adding stlr-ehninle in hypotonic
cases, especially when it seems desirable to counteract the

depressing actioni of quinine, conversely addinig papaverine
in hypertonic cases. Apart from the logical reasoning and
experimental evidence that may uinder lie this form of
treatmenit, 1 may repeat the -words of that already quoted
old colleaguie, that " my patients and my self and tile manyv
physicians wlho adopted this method are quite satisfied witih
its resutlts in cases where strong digitalis treatmienlt other-
wise might seeni more or less risky."

PROLONGED DIGITALIS ADMINPITRATION.
it speaking about this very important lpiobleni it wvill

be iiecessary to distinguislh betw-een prolongoed tr eat.iient
(1) w-ith v-ery small doses, anid (2) with larger doses.

1. Treatment with Very Smiiall Doses.
Ratlher conitradictory opinions exist about the usefulness,

or the conmplete ina-ctivity, of, very small doses of digitalis.

Experimenital w-ork on the normal dog's lieart canniot lhelp
uis. At the bedside we are treating diseased hearts, wlheIe
the differenit futnctions nmay be reduiced or exaggerated in

ani endless siumlhber of grades, combiniations, anld varieties.
Very smiall doses may, theoretically, have a distinct
iln fluenice in certain functional disturbanices which is not

iaiiifest so loing as the fuinctiolns are niormal. You miiay
lie surprised at my making such commonplace remarks,,
buit the facet is that among doctors exper-imenital proof is
very often looked ulspon *as the onie decisive argcumrent.
Bec.aus,e there are doses so smlall that they lhave nio inifluecnice
whatever oin the auiriculo-venitricular con;duction, or1 oni tlhe
ventricular comiplex of the electro-cardiogramn, it is thought
uiwise to giv-e such doses to a patieint. How ever, tlherie
is ava,ilable clear clinical experimenit'al proof of the benie-
ficial actionl of very small doses, anad, as I lhave said
rel)eatedldv, this puts us under the obligatioll of lot
omitting this safe cliniical experiiment in sutitable cases.

I call a dailyv dose of 5 centigrams or less of the l)odlered
leaves a' very small lose.

I remember lhow, some twventy-five years ago, T hqad myiv
first oplportunity of (lelonstratiuig the benefit of it before
a large au(ielce, the. patient being, a very popular anid

well-kni.own man in l is couiitry. He was 73 vears old, anid
hiad slipped into onie of those velr precarious states betweeln
the Scylla of suffocationi by luno stasis anid the Charvbdis
of painifuil liver swvellinig anid oedema. The larger (loses
of digitalis wvere not tolerated by the stomach, and the
doctors refuised to give it anyv fturther clhanmce. Seeincg the
absoluite necessity of at lea;st some digitalis, I advis-ed
that they give tlhe patien-t 4 centigrams of thle leaves daily-,
wh-hiclh by tlle attenldanit older doctors was deemied ridicuilouis.
I insisted on giving the (lose a fair trial, anid after a few
Aveeks it plroved a great success. Of course, ther'e coiild(
not be any question of complete cure, buit the patienit felt
much better aind -as grateftul, finiding that his respiriation-
w-as better anid the distressincg niglhtly attacks of suffoca-
tioII lhad disappeared. The diuresis iimlpr ov-ed anld tlle
somliewhat stor my- swellings of the liver subsided. At that
time this suceess was n-tot nie- to miie, and(i since then very
ofteni such small (loses have lad a mllarked visible effect.
Recenitly I hiave been clhangingig this sor t of treatment for
ainotlher formii, with reoard to s-vhich a few w-ords should he

s5)okeni now.

2. Treaticii.f t with -Laryer Doses.
Everyv phy siciani's experienice show s that ini the treat-

ment of the great miiajoritv of seriouts cases of heart failuire
there coies mom.ent at wlichl fuirtlher progress seems
and really is, impossible. Whlatever miiay- have beeni ouir
first success, we cannot remove the valvular defects or the
anaatomical lesions of the hleart muscle, nior can we prevenit.
furtlher ilarrowing of the mlitr al or aortic valves. The
beginninig was wonderful: the pl)lse becaiiie slower, evell
reguilar, the lheart becaame smaller anid stronger, tlie
uriniiary secretioni w-as abuindaniit, the liver, which lhad beei
distended to aln uunbearable extenit, diminished in size,
dyspnioea w-as lost, and that greatest ble,ssing to the
sufferer-sleep, the frienid -of maankinid-returned to tlhe
patient itlhout the nieed of any niore morphine aiid
hypnotics. But improvement stoppeld at a certain poinit,
anid frthel treatmiienit seemiied to htave become useless.
V'ery ofteni it is the digitalis itself which, by its cumulative
toxic actionl, makes colntinuted adininistratioll impossible.-
We stop the drug, sv-hieli lnow: is ablhorreed by the patient,
aand after- only a few- days w-e see that part of our gfain is
lost; the body wi-eight incireases, thie liver becomes mor e
bulgiing again, anid it grows clear to us that w-itlhout
digitalis we slhall not be abkl to keel) the lpatient in his
individual opitimual conidition. After a few- clays of renewed
digitalis treatimueiit this same sequence of events rec-urs,
and at the enid the doctor sees thtat this initermittent
d igitalis treatment imnposes ulponi hilll the very Iunsatis-
factory task of tryinig to recover again aind again whlat
lhad been lost as sooni as tIme digitalis w-as oiimitted for a

period of ionie lengtlh. As everlv plhsician knows, thle
rel)eate(l very smiall dose is of nio value here, anid cannilot
lhelp uIs any molle.

It was clear, how-ever, that some clhanige in this form of
intermittent digitalis treatmenit iiiight be devised, anid in
the course of time I evolved a metlhod which might be called
the " everv seconid day sclhenme." I gradually shortenied
the initervals iii this treatmenit to tiie snlallest extent-
that is, to one day only: the iinterval miiiolit occur every

second,, third, or foturth; c(lay. It proved j)ossible to coln-
tinue fuill daily doses of 3 or 2 de(igrams of the leaves'
as soon- as such intervals occurred. Tills miiay be exp)lained
from time fact that a sufficiently large dose ,works at least
durching the iiext day at tlhe same time accumiulation is

plrevemted by the fact thrat oni tlhe- following lav the drugt,
huas left the organiismii.
Tlher e is nio better case for studyinig the effects of this

treatmlenit than that of auricuilar fibrillatioii i-tlhoult seriou0s
mliuscullar (dlaiiage, and in which defibrillation. by lacrge doses

of qciiui(niiie is niot yet lpossible. The action of the druig
anld the imnprov!oemenit of tIme hieart may be exactly measuredl
from-a tlhce (lecrease of veiitricuts'ar rate and -of the pulse,
deficit. By our first offnsive of large dai4y doses e

reduice ini a fe- davs a rate of, let us sav, 150 to 170 per
minu1te to onie of sonmethiing lilke 100 to 120. Thi.s means

alreadV goreat imllprov-emenit in the genieral coclditioii of

the patienit. Our aim'i must now be to brii-ig tlhe ventricles
downli to a late of 80 to 90, lerliaps less, anid to stabilize
thieir activity at this level. Wte lmay do tlis witlhout givincg
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r.ise to stomi-iach trouble, niot bv reducinig the original daily
(lose, but by initrodlucinig aftei every two da-s, later every
scmonid day, a free day-thlat is, a day- witlhotit digitalis.
Of couIse, regular observation of tlhe patient miust deter-

miinle which shelmeiie w-e adopt in eaclh inidividual case. Olnce
*w-e reach a firequencey of 80 in the recumbent positioni it
n.ay be w-ise to rieduece the dailv dose from, let us sa-,
3 (lecigraimis to 2, but niot less. Witli furtlher im-riprovemiielit
-we may eveii finid it possible to give the full dose every
thlird dcay onily; anid, curious to say, tlis method alloWs us
to keep tlle patienit and, hiis heart continuously iuider a
fully active dose of digitalis witlhout aniy signs of inltoxi-
catioii. This treatmiieiit may be conitiniued for ani inidefiiiite
iumber of relatively liealthli years.

Clinical experimiiental proof of the excelleiit success of
this simiiple schemle is easily obtainied in this category of
patients. By carefully gauginig the venitr ic-uLlar rate anid
the pulse deficit, anid especially by miiakinig graplic records,
it will be found that iin regularly livinig patienits both
values are lower onl tlle free days than onl the days of
digitalis admiiniistration. It is quiite clear that the dose
works most actively oni the second day. If the patien-t is
well you can introduce a- secoiid free day, anid finid out
by counitiingy the puilse wlhetlher digitalis action is still
olperative. This objective eviidence wvill give the decision
of lhow long intelvals may be allowed. The same very
simlple tactics may have the same beneficial effect in
treating other forms of heart tr ouLble wlhichl 'requirie coii-
tiuLous digitalis treatment.
The olily real difficulty to overcome is the opposition of

thle doctor, who lhas been taulglht, and founld out for hlim-
self, that digitalis treatmelnt hslould not be puL.slhed for too
long a period. In sucll cases it is the -doctor who has to
be treated, anid hiis oppositioni may be overcome by miiakingcr
it clear that although this may inivolve treatment conitinuiied
fol yvears, as a matter of fact it is really intermittent treat-
niienit, wlhich differs from the routine methods only in
respect of shortness of the intermittences.
There are two implortant advanitages in this sclhemie.

Firist, the free days cani be used for calrrinlg ouit aniother
treatment-for instance, witli diuretics. Trhe stomaell is
tlhus niot overburdened by drugs, and we are assisted in
this otlher treatment by the fact that it also is being
prosecuted every second or tlhird day. The other adv'an-
tage is that after hlavinig stabilized the lheart rate and
hlavinig found out with nwlhat dosace this suiecess was-
attained, we can senid the patient home and tell the
doctor, anid eveln the patienit, that the treatmiienlt shoul(l
b)e conitinued unitil tlle lnext visit of the patien-t, anid that
the (laily dose slhould never be altered, but loniger initerv-als
slhouldl( be initroduLced w-lienl the pulse becomes too slow.
Oni the othel lhanid, the initervals shoulld be slhortened or
the drutcg be giveni day by day conitiniuously if signs of a.
worse condition berin to appear.

Ladies and genitlemnen, it would lhav-e been ver-y pleasant,
at least to mle, to illustrate wh-lat I hlave saidl w-ith thle
hlistories of a great nlumlber of conlvincingtr cases. Bult thlis
w-ould be comlpletely- out of place, anld ev-ery phyl^sician h1as
thle mleanls to provide himself with proof at thle bedlside.
On the other hand, I must be prepared to htear thlat I haate
nt brought amiy news to y-ou, but only thlat whlich v-on all
knew and did already-. Inl thlis case I canl only state thlat
whlat I have beenl saysing is conlcordanlt, even almaost
identical, w-ithl the conclusion1s WVillialm WVitherinlg g;ave us
out of his own experience. At any rate, I amib infthcevsert
best company.
Perhaps onle wnord morenmayt be added. I wisha to imlaress

agrainl UpOnl my1 auclience, particularly uplon the .stuldent.s
presenot, thlat I do iiot despisey sciebtific research in thle field
of medicine. On the contrary, anone w hlyas watcthed
my work must know that Ihsave dived deeply inltO pure
biology to gdet to an uiluderstanding of theinatimate nature
of- certainl clinlical ph1emiomlena. But, as I said, mzedicinle
has two faces, an asks for two sort.s of faithiful serants:
the pure scientist, anld he wh1o is solely tIme pl)actitioler .

Peou naeed not leave your bown coultry to find the most
agoinderful exyampleis. Tlere isWailliam Harvep , tlhe thindker
and the filst experimeoter, the author of De Mlotu (eordis
the te centenary of tie publicationaof which was celebated
less thantp o years ago; thele is also Wllteiam Waitnering,

whose (ligitalis work w-as purely clinical, and whoose nmame
is 1now celebratedl here, wlhere hie worked out hiis problems.
Let ius try to follow both of these men, to the beiefit of
llallhkinld; but be pu-re and carefuil scienitists in all your
tlheoletical work, anid whlole-lhearted physicians at the bed-
si'de. To the plhysiciani I say, naever forget Witheriir, wh<o,
klnowing nIothinlg at all about the intimiiate action of
digitalis oni tlie hveart, nievertlheless gave the professionl a
w-ork of unldiniig value in hlis accoUnt of the foxglove.

REFERENCES.
-Eg leston. A.Amer. Journ. Med. Sci., 109, 625, 1920. 2 Briti.,71 .1ledlical

Jo1,t11. 1910, ii, 1600. 3 See W1'enckebach, Journ. Amler. Med. A.seoc., 1923.
4 (ippZl_r : iJie Tlierapie iiiflere Krankheiten, WN ien, 1812.

oN

CHOLECYSTITIS AND GALL-STON7ES.*
BY

R. P. ROWLANDS, O.B.E., M.S., F.R.C.S.,
SURGEON TO GUY'S HOSPITAL.

CHOLECYSTITIS (lue to infection of the gall-bladder is one
of the comm-lonest of abdominial affections. In the course of
timle i-t ofteni leads to the formatioll of gall-stones, from
which about 10 peer cenit. of the population suffer. Tile
cauises of gall-stones may be considered uindel tlhr ee
headinglics.

(A) hIfcction.
This mnay be deri-ed from any septic source anywhere

iln tile body. The most importailt sources are the mouth,
niose, thiroat, intestinies, and especially the appendix. Tile
most comimoni organismas found in the walls of the gall-
bladder aire tile streptococcus and the Bacillus coli;
the staphlylococicus, pinetimococcus, Bacilluts pyocyaI)eus,
lacilllts we clchii, a-iid Bacilluts tYphtosius are also somiletimes
discov-ered ill the wails or contents of the gall-bladder.

1. The organisms may reach the gall-bladder throuligh the
blood, eitiher by tile cystic artery direct to the gall-bladder,
or tlihough the portal vein to the liv-er. The forimer is
probably the most comimoni, and carries organisms from
distalnt parts, stili as the mouth aned tilroat, whereas the
portal v-eini carries infection from the intestines. The
organismis are tileli excrete(d by the liv-er into tilO bile, and
tlius reach tile gall-bladder. B. coli commnunis infection
of tile illialV organs is -very comiimon in women, especially
duinigw pregnancy and after laboiir. This con(litioli is
fre(qtwi'tlv a9ssociated withl clholecystitis, probably d(lue to
vascular spread of the infection.

2. T'lue inifectioni may spread throuigh the lyomi lAtics
(-SDeCia1ll fromi the liver, pancreas, or appendix.

3. It imiay invade the gall-bladder directly from any
in flomcd n-qan in conitact with or adierent to it, sulchl s.s
an inflamied ap)pelidix or dnodenal ulcer.

4. Infectioni iiay sprcad up from the duodenuim along
illie ule dlucts, especially if there is achlorhydria, as thlee
iS in abouit 40 per cenit. of ga.il-stones. The absence of free
hydrotilolic acid allows the Bacillus coli to flourislh in tile
dti odeIuml.

It is v-ery dloubtful if gall-stones ever form in the
absence of infection, wlhich genierally lurks deeply in the
wals of the gall-bladdeir; bit it is commonly believ-ed th-at
the sinile chiolesterin stone forms in an aseptic gall-bladder
for there miiay be little sign -of inflammation. It is prob-
able, lio-e-er, thalt the inflammation whici mav cause the
stoiie to for1l sulbsequently disappears.
The stones genierally form roun-d a nucleus made of aoglu-

tiilate(l bacteria, precipitated mucus, or debris from tlhe
epitilelial walls, and1 abo-e all fromn broken off papiia,
perhaps laden with cholesterol. The crystalline deposits of
cholesterin, calcium salts, or pigment are lield together bv
an or;ganiic mlatrix deriv-ed from the inflamedl gall-bladder.

(B) Cholesteraeu iia.
An excess of cholesterol in the blood may be due to

obesity, pregnancy, ulenstruation, or a,- diet too ricl in
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